INTRODUCTION
Nineteenth-century Germany is usually regarded as the place where scientific medicine in general, and physiology and clinical medicine in particular, were first established and developed most rapidly. 1 Historians and sociologists of science have attempted to explain this phenomenon using either comparative or historical approaches, and focusing on such institutional factors as outstanding laboratory facilities, state involvement in the promotion of research, or the establishment of scientific careers.2 Other more socio-cultural explanatory factors include reaction against the extreme conceptions of Naturphilosophie, the political vigour of a young group of reformers, and the powerful promotion ofa particular ideal ofwhat medicine should be.3 For example, Ackerknecht has argued that They were reacting against the romantic past that had led German medicine into the dead end of vain speculation. But at the same time they refused to be satisfied with the type of medicine represented by the Paris and Vienna schools. They rejected what they called the 'ontological' approach of these schools; medicine should be concerned primarily with the study of disturbed function, not with the artificial construction ofdisease entities. The young Germans also objected Some authors go further and relate the conceptual development of German (Prussian) biomedicine to the campaigns for social change in which many of these reformers participated. 5 The historiography of medicine still bears many of the hallmarks of its "heroic" past. Thus Holland, a neighbouring country that traditionally maintained close relations with Germany, has received little attention either in comparative or in historical studies. One reason for this neglect might be the problem of language, seemingly a major inhibition for non-Dutch researchers; but a second and equally important difficulty involves the paucity of historical studies of nineteenth-century Dutch science. One might conclude that there simply was no Dutch science of any importance, and that therefore there is no good reason, beyond mere curiosity or perhaps patriotism, to pursue historical investigations. Well-known facts, however, do not support this conclusion. Outstanding Dutch researchers achieved major results in the last decades of the nineteenth century, especially in the physical sciences. It seems reasonable to expect that scientists with established international reputations, such as Lorentz, Van't Hoff, Van der Waals, De Vries, and Kamerling Onnes, emerged from and in turn encouraged a climate favourable to the pursuit of scientific knowledge. Given the close links with Germany, and given the supposition that there did exist some research activity in Holland in the nineteenth century, at least in the physical sciences, it seems worthwhile to investigate the development of medical science in Holland. How, then, was the new medicine received there, and how was it shaped by the social circumstances it encountered?
In undertaking this enterprise, I have tried to look not only at organizational aspects and institutional changes, but also at changes in the ideal of medical sciences as it was interpreted or understood in Holland. This study is based on the assumption that cognitive and social process are intimately linked and that one cannot be understood without the other. The available literature on clinical medicine in Germany will be used here as afheuristic device, and no thorough comparison of the Dutch and German situation will be attempted. Such an enterprise would require more quantitative data and information a t the social and political setting of science in Holland than is currently available. Th the available knowledge about science in Germany will be used as a guide in the searc or possible explanations. In order to make the analysis as precise as possible, I shall focus on the development of one specific clinical discipline, obstetrics, one of the oldest medical specialties, whose early establishment and development as a separate discipline within the biomedical sciences provides an opportunity for studying cognitive development in relation to radical changes in the intellectual climate of nineteenth-century society.
Obstetrical research in The Netherlands
The paper will focus first on the organizational aspects of the emergence of medical science in Holland in general, especially on the reorganization of Dutch medical legislation. We shall find a group of doctors voicing professional demands, and organizing themselves to promote their ideal of clinical science. A discussion of the particular form and direction of this ideal in Holland, and of the research effort it gave rise to, will be followed by a closer study of the case of obstetrics, in which, as I shall try to demonstrate, no research tradition comparable to that established in Germany developed in The Netherlands. Finally, I shall attempt to explain this phenomenon by examining the conditions of clinical practice in obstetrics, its institutional setting, and its intellectual context. THE 
REORGANIZATION OF DUTCH MEDICAL LEGISLATION
The very complicated and lengthy development of medical legislation in Holland in the nineteenth century can only be broadly outlined here. Much of it needs to be understood in the context of the turbulent social and political changes that took place in Dutch society. By the end ofthe century, the socio-political situation in the relatively young Dutch state bore little resemblance to that at the beginning of the century.6 Although these processes are of major importance for understanding the development of The Netherlands,they can here be sketched in only as a background against which the struggles for the legal organization of medical education and medical authority should be understood.
The first-law regulating the issuing of medical licences was passed in 1818. It reinforced an already existing division between graduates (university-trained doctors with a largely theoretical education) and non-graduates trained through apprenticeship. In order to graduate, university-trained doctors were required to write a dissertation in one of three disciplines: internal medicine, obstetrics, or surgery. This gave them the right to practise in only that one area. The extent to which they could combine more than one of these practices was limited, even if they had graduated in all three.
After 1818, the non-graduate doctors (city healing-masters, country healingmasters, male and female midwives, surgeons, tooth-masters, etc.) were required to pass an examination before a local departmental or provincial committee, composed of graduate doctors. The issuing of licences to non-graduate doctors differed widely, but the most evident distinction was that between country and city doctors. Usually, the non-graduate doctors acquired the skills and knowledge needed to pass the examination via an apprenticeship in an existing practice or by attending a private school. Clinical schools were established by the state in 1823 in order to improve the clinical training of the non-graduate doctors.7 In a legal arrangement of 1830, however, the requirement of school attendance prior to examinations was dropped again. Following this change, anyone could attempt to pass the examinations, however or wherever he might have acquired his knowledge and skill.
The laws of 1818 and 1823 are the two most important laws regulating medical practice in the first half of the century: they were subsequently altered slightly and extended. However, the measures proposed could hardly be implemented because of the lack of proper institutions and the declining interest of committee members. Moreover, adherence to the laws could not be monitored sufficiently.8
In general, this period of Dutch history is characterized by historians as one of uncertainty about the future of the new state after the French had ceased occupation in 1813, resulting in "the stagnating and placid society of the 1820s".9 The revolution of the Belgians in 1830 and their subsequent separation from The Netherlands created more political instability, but at the same time made room for a sense of national identity. "Only after 1840 did the Dutch, under constantly deteriorating economic circumstances, start trying to develop their political system."'0 Repeated attempts on the part of the government to bring order into the variety of licences available in the medical occupations during the first decades of the nineteenth century have to be seen in this light.
Medical groups, faced with a sequence of changes in laws regulating education and licensing, were unable to develop a commmon perspective. Because of the limitations on their practice, the graduate doctores medicinae, doctores artis obstetricae, and doctores chirurgiae felt disadvantaged in comparison with the non-graduate doctors, even though the non-graduates had to call on them for help in special cases (mainly operations). Given the considerable growth in the number of doctors, especially non-graduates, this situation led in the 1830s and '40s to a growing polarization and competition between graduates and non-graduates. 1 " Finally, in order to regulate the medical profession, a state committee without representatives of the non-graduate doctors was installed in 1848 to advise the government.
The graduate doctors did not constitute a homogeneous group. Conservative as well as progressive sentiments were expressed, but the proponents of the more modern view were the most outspoken. We shall examine later the content and character of these ideas. Three professors on the committee belonged to the more conservative group of doctors and sought only a few minor changes in the 1818 law. Although other committee members from the group of progressive doctors argued that a radical revision of medical legislation was necessary, and although they were supported by prominent professors (all from Amsterdam and Utrecht), the ministerial draft of legislation based on this report was rejected by Parliament. One committee member 8 
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Obstetrical research in The Netherlands from the group of "modern" doctors then called for all medical professionals to join forces. "How can we still remain active, now that the government does not want to do anything?"'12 The answer was the establishment of the Dutch Association for the Promotion of Medicine (NMG).
The NMG was the first professional organization of doctors in Holland following the abolition ofthe guilds at the end of the eighteenth century. Its ideal was to establish medicine on a thorough scientific basis, and it demanded uniform standards in university education and in medical licensing.13 This demand for one and the same licence for all doctors made the NMG officially an organization representing both graduates and non-graduates. In reality, though, the interests of these two groups were far from identical, a division reflected in the divergent viewpoints of the several local sections of the NMG. The founders of the organization, mostly reform-minded professors in Amsterdam and Utrecht with connexions to higher governmental circles through their membership of state committees on the reorganization of medical law, functioned as a pressure group'4 within the NMG, and primarily served the interests of the graduate doctors. The scientific character of medicine was one of the arguments used by the NMG to stress the need for university-educated doctors. Although the progressive doctors' critique of the lamentable state of the organization of health care in Holland may have been correct,15 their demands for change can also be interpreted as a strategy on the part of some graduates to assert their expertise in questions of health and disease. This point was made with particular eloquence by the aggressive Prof. Mulder from Utrecht, a member of the NMG: "You, my gentlemen, are the experts here; your judgement, honestly and precisely expressed after thorough and extensive investigation, has to be elevated to law, and the States-General cannot but follow yourjudgement, because they are the non-experts in medicine; they are there for the sake of unity, not to pass a judgement on things of which they have no knowledge."'6
This stress on education, the claim to expert knowledge, and demands for controls over education and licensing are among the elements of the process of professionalization that took place in Dutch medicine.'7 The strategic demand for a university education as the best form of medical training was clearly in the interest of the graduates. In this respect, this group profited from the persistent power of the 12Quoted by C. E. Daniels, 'Dr. P. J. Heye', NTG, 1909, p. 738. 13 23 The influence of these schools can be traced, for example, in the career of Jan van Geuns, who was appointed by the Amsterdam City Council in 1847 as a professor of forensic medicine and general pathology in the Atheneum Illustre. Previously, professors there were expected to provide only a theoretical education in medicine. Students had almost no opportunity to apply their knowledge in actual practice during their studies. The clinical school in Amsterdam, which did possess a reasonable hospital, educated the non-academic doctors and was forbidden ground for the Atheneum professors. Van Geuns, however, agreed to accept his professorship only on condition that "I be given the opportunity to relate the study of pathology to observations at the sickbed, and this not only for reasons of personal practice, but especially for the sake of education and science".24 In fact, he found support in the reports of foreign visitors who had questioned the absence of links between medical education and hospitals in Holland.25 After an initial refusal, the city authorities and the board of governors of the clinical school hospital finally accepted his condition. In his inaugural lecture he further elaborated the relation between medical theory and practice:
... as soon as the fruits of scientific investigation are taken up by practical medicine, as soon as the development and course of the investigations of science exercise their influences on the art, so that the eye is directed in its observations and the acts of the doctor are governed by theory, the separation between theory and practice in the further development of science becomes dangerous.26 22 Ackerknecht, op. cit., note 2 above.
... The fusion [of theory and practice] has to be reestablished with new force by science, which must provide us with the objectives of our searching; it must allow us to recognize distinctly the direction that will lead us to those objectives. The word in which this all comes together is: Medicine has to be an independent natural science.27
Van Geuns put all his energy into attempts to create the scientific medicine he sketched in his inaugural lecture. It was he who introduced auscultation and percussion, the so-called physical methods of clinical investigation, and the thermometer into the clinic.
In the second half of the century, however, developments in Germany became the focus ofattention ofthe medical world. Young German doctors were reacting strongly against the speculative theories in the romantic tradition, most prevalent in Germany at the beginning of the nineteenth century. They built on the accomplishments of the Paris and Vienna schools, but objected to their purely anatomical approach. They put much more emphasis on the study oftheprocess of the disease than on its locally visible end-products. Disease, according to this view, had to be seen as a disturbance of the basic body functions, and for these to be known, like physics and chemistry, medicine had to search for the general laws and principles that regulated the process in the body. Physiology, consequently, was vitally important. In France, Claude Bernard had to fight the powerful clinicians who were not prepared to give up their strongly hospital-based medicine for a laboratory-based physiology. Germany, where the new role of full-time professional scientist developed, provided a more fertile ground for this new conception of medicine.28
The new views on clinical medicine, in which physiological pathology had become the most important field of study, soon had influence all over Europe and the USA. In Holland, this can be traced, for example, in Van Geuns' attempts to establish a laboratory. In 1855, thanks to his efforts, a "physiological-pathological laboratory" was set up in an old kitchen of the clinical school, and in 1858, he was able to persuade the City Council to provide the money for an extra professorship in physiology, in order to assure education in that part of the subject "that rests more immediately on chemical and physical experiments".29
In Utrecht, Donders, who already enjoyed an international reputation as a physiologist, was granted a professorship in this subject in 1852. He was also one of the representatives of the "new medicine", and was active in the NMG. He too was convinced of the need for a strong link between practice and theory, and he combined his experimental research involving the physiology of sight in animals with his practice as an ophthalmologist in an Utrecht eye-clinic for the poor, especially created for him with private money.30 Except for Donders' laboratory and clinic, the medical faculty of Utrecht University was poorly equipped and had a very small hospital. 
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Obstetrical research in The Netherlands closed down because of the lack of students;31 and for Leiden, where discussions with the city authorities about the building of a proper hospital went on for decades.32
In the new German conception of clinical medicine, ontological concepts of disease were rejected: illness had to be understood as a disturbance or deregulation of the basic processes in the body. Virchow, the promoter of clinical science in Germany, defined illness as follows: "Alle Krankheiten lassen sich zuletzt auf aktive oder passive Storungen grosserer oder kleinerer Summen der vitalen Elemente zuruckfiihren, deren Leistungsfdhigkeit je nach den Zustanden ihren molekularen Zusammensetzung sich andert, also von physikalischen und chemischen Veranderungen ihres Inhaltes abhangig ist."33 Virchow's definition makes clear how important the physical and chemical processes in the body were considered to be. Physiology, looked upon as a "model" discipline resembling the natural sciences, was to unravel the basic process of life and by experiment establish the laws according to which they worked. Virchow possessed great authority among the Dutch progressive doctors. As Lehmann, a reader in obstetrics in the Amsterdam clinical school and one of the founders of the NMG, stated in 1863: "The brilliant Virchow, who as a result of his investigations and experiments has expressed and introduced as the now predominant principle in science this great thought about the healthy and diseased state of life, i.e., that phenomena of disease are phenomena of life, in principle just as lawlike and necessary as the expressions ofthe whole body."34 He stressed the status ofclinical science in relation to physiology by emphasizing the relation between medical knowledge and clinical practice:
Physiology may be the basis for medicine, but it does not always follow the right road, and results gathered outside the body have often been applied too lightheartedly to phenomena in the living organism.... Great physiologists, moreover, are seldom good doctors at the sickbed, and no wonder, since where the clinic has disappeared and only the laboratory governs, no medicine can flourish rightly.... Not everything may be offered to the cult of facts, under the flag of the auxiliary sciences it [rational therapy] has to be found, based on clinical experience, supported by experiment and induction, it has to be applied and to be controlled by statistics....
The emphasis on physiology as a basic science and on clinical practice was of vital importance, for medical science went hand in hand with the strong conviction that man was actually capable of influencing physiological processes by controlling the physical and chemical factors: "The organic processes of the human organism are no less subject to our power than those of organic nature. Just as one can force the soil to produce one harvest or another when one knows the conditions of its fertility and the means that influence it, so it will also be possible to control the functions of some organs, to limit the pathological processes in their course and to stop them."36
The conditions under which the idea of clinical science arose in Holland show some similarities to those in Germany, but they also show some important differences. 
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first place, both in Germany and in Holland the members of the group of progressive doctors were young, and one can speak in terms of a generational conflict.37'38 However, the traditional views against which the modernizers reacted were different in the two countries. While romanticism was a strongly established tradition in Germany, in Holland this had been taken up in much less extreme forms, so that some historians speak of eclecticism instead of romanticism.39 Moreover, although the social and political instability of the 1840s and '50s was great in both countries, the Dutch progressives did not engage in political action to the same extent as the Germans.40 The conscious German link between reform in science and medicine and reform in society was not present in Holland in the same form. The objective of the Dutch reformers was to assert their authority on questions ofhealth, education, and the licensing ofdoctors, and to take this authority over from the state. This was the content of their political struggle and the basis for the establishment of the NMG. Initially, the government regarded the establishment and the articles ofthe association as an attempt to resist the legal authority of the state. But such "misunderstandings" were soon clarified:
since the breeding of revolutionary principles is something never thought of in our Association. Moreover, nothing has been further removed from our Association, . . . than the pursuit of political influence. On the contrary, one of its greatest advantages is that it stands outside all politics, that no political orientations exist for it. It only strives for improvements it is qualified to judge and that are of equal importance for all parties, for all directions.41
Indeed, although some of the reformers united in the NMG did engage in more political and social debates, the fact that the group which promoted the ideal of scientific medicine had organized the NMG primarily as a professional organization gave the ideal of reform in medicine, as it was picked up from Germany, a particular colouring, one linked to professional interests.
THE IDEAL OF CLINICAL SCENCES IN OBSTEm CS
Having sketched the institutional and ideological changes in general terms, we can now turn to obstetrics, where we find the same ideas about clinical science. We have already encountered these ideas in the lectures of Leopold Lehmann, the Amsterdam obstetrician: for example, in his inaugural lecture of 1865, in which he mentioned the status of obstetrics as a separate scientific discipline within the unity of medicine, and stated that the distance between the art and the science of obstetrics had been bridged when "better knowledge about the physiology and the mechanism of birth filled the gap and gave the discipline a truly scientific character". He traced the origin ofthis idea 37 
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Obstetrical research in The Netherlands to Germany, "from whence the clear light that now continues to elucidate obstetrics as an exact science par excellence has spread over all the countries of Europe".42 Similar statements were made by the other professors of obstetrics in their inaugural lectures.43 They all stressed the unity of medicine, but at the same time sought to legitimate its independent status as a scientific discipline by recalling its longstanding tradition and its famous representatives in science, with special reference to Germany. The names of Schroeder, Ruge, Michaelis, Naegele, and Boer were often mentioned. Indeed, obstetrics was a speciality with a history, and not only an art or skill. It was a subject taught in the universities as early as the eighteenth century, but the teaching had been purely theoretical and not given special attention. Surgery, in combination with which it was taught, was thought to have higher status.44
In practice, normal deliveries had been almost exclusively the concern of midwives, who were obliged to summon the help of a male midwife or a surgeon in complicated cases, since midwives were not allowed to use instruments or perform operations. The graduate doctores artis obstetricae were called in for help only in exceptional cases. As the practice of midwifery came to be more and more strictly regulated by law and the doctores had to take care of the education and supervision of midwives, the need for more practical training soon became apparent. As a result, in 1848, Abraham Simon Thomas was appointed in Leiden to the first chair of obstetrics and gynaecology separate from surgery. Elsewhere, the chair remained a combination of surgery and obstetrics. The clinical schools taught surgery and obstetrics at a practical level, but here also the two fields were combined. Amsterdam was an exception, with Lehmann appointed in 1848 as reader in obstetrics.
With the introduction ofthe 1865 law, clinical professors ofthe clinical subjects were appointed at all the universities. The clinical schools, as we have seen, did not meet the new criteria for medical education, and were closed, except for the Amsterdam school, which maintained a high standard and a good reputation and eventually merged with the Atheneum Illustre, with which it already had strong links because of double appointments of the professors.45 As a result of this merger, the Atheneum was in an extraordinarily advantageous position in comparison with the rest of the country. The university professors of Leiden, Utrecht, and Groningen had to make special arrangements with the midwives in order to enlarge the practical training of their students by having them assist in home births, under the supervision of midwives (the so-called secours a' domicile). The new professors of obstetrics appointed in 1865, all representatives of "modern" medicine, took their educational tasks very seriously, convinced as they were that only this new approach to medicine could provide the rational knowledge necessary for a doctor to treat his patients adequately.49 The emphasis on teaching is also apparent in the effort the new professors put into the writing of textbooks.
This emphasis on education raises the questions of how these propagators of modem medicine approached their newly established positions in the university, how they perceived their roles as clinical scientists, and what this meant in terms of the relative emphasis on teaching and research. The Dutch obstetricians did produce certain clinical research results that were known also outside of Holland. Simon Thomas, professor in Leiden from 1848 to 1886, gained recognition for his study ofthe unevenly narrowed pelvis, inspired by the great work of Michaelis on the mensuration of the pelvis." Simon Thomas introduced this work in Holland,56 but could not approach the enormous number of measurements that Michaelis had made in order to make his classifications and establish his concept of the normal pelvis.57 Another contribution of Simon Thomas was in the field of gynaecology, in which he published an account of twelve cases of ovariotomy, then a rather novel operation,58 and a new technique for the closing of the uterus after caesarian section.59 Halbertsma, professor 47 All this work, however, mostly dealt with special cases, so that only a few case descriptions were required before a scientific report could be published. The Dutch could not keep pace with the experimental research that became so predominant from about 1850, especially in Germany. In the 1860s, German research dealt chiefly with physiological measurements; in the '70s with the role of the kidneys in pregnancy and with the innervation ofthe uterus; in the '80s on pelvic measurements with instruments, ectopic pregnancies, the physiology of the placenta and the foetus.62 Only Halbertsma in Utrecht made contributions in this area, no doubt profiting from the "experimental" climate there and from Donders' well-equipped physiological laboratory. Yet it remained virtually impossible to match the major clinical studies from abroad, in which new theories and experimentally established hypotheses could be put to the test. This lack of research activity is also reflected in the articles that appeared in the Dutch Journalfor Obstetrics and Gynaecology (NTvVG). This journal, established in 1889 by the Dutch Association for Gynaecology, long suffered a precarious existence. Its first two volumes mainly contained articles from the Leiden and Amsterdam clinics; but the number of such articles gradually declined from twenty-four in its first two years, to nine in the last two years of the century. From the third year onward, it was filled primarily with the contributions ofdoctors with private practices. A strong orientation towards German research is also visible in the content of the articles before 1900. Of all the references, 55-80 per cent were to German sources; 5-35 per cent to French sources; and 4-20 per cent to Dutch sources. Gynaecological articles, and especially those on operations, formed the main part of the journal in the first years, but from 1893, they gradually gave way to articles on the physiology of pregnancy or the female organs, or on complicated deliveries and pelvimetry. The enthusiasm for gynaecological operations was so great that some doctors spoke of the "operating fury" that had taken over. By the end of the century, the growing concern about this development was reflected in the inaugural lectures of professors. Treub, for example, in a lecture on 'The danger of contemporary gynaecology', warned against careless diagnosis and casual decisions to operate. The connexion between gynaecology and obstetrics was emphasized, as was the relevance of the non-operative gynaecology.
Another available source which allows us to reconstruct the nature and amount of scientific work produced in Holland consists of dissertations. The publication of regular discussion in the NTvVG of all dissertations published from 1889-95 is of help here. With an average of some five dissertations per year, there were not many to review. During this six-year period, there were no dissertations from Groningen, only one from Utrecht, seven from Amsterdam, and twenty-six from Leiden 
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clinic over a certain period. The case descriptions often of one or two observations made while working as an assistant in the university clinic, augmented with some observations from private practice, which was usually established after the assistantship, or with some reports of cases treated by the professor or other doctors.
Thus we have to conclude that during the nineteenth century, no research tradition in obstetrics was established in Holland as had been the case in Germany, where the prevailing ideas seem to have been similar. This was so, despite the facts that Dutch doctors were convinced by the idea of clinical science, and had promoted this idea against more conservative currents by emphasizing scientific knowledge as the basis for the furtherance of medicine; that they had won their fight for a medical education completely located in the university and intrinsically connected with scientific research; and that many prominent natural scientists were working in the Dutch universities and favoured a climate conducive to scientific research. Why was this so? To answer it we must examine clinical practice, which is of such vital importance for clinical research. Since Germany served as a model for Holland, a comparison of the conditions of clinical practice in the two countries should be helpful in elucidating those factors in clinical practice that are important in explaining the differences.
THE CONDITIONS OF CLINICAL PRACTICE IN HOLLAND AND GERMANY COMPARED
In Germany there were more, larger, and better-equipped clinics than in Holland.63 These provided more opportunities for research and education. In Holland, there were no trained nurses: nursing personnel were recruited from penal institutions, and the descriptions of the deplorable and unhygienic circumstances of patients lying in dark, unventilated rooms, and having to bribe nurses to obtain the food and wine to which they were entitled, speak for themselves.64 These circumstances were not very favourable to clinical investigations. It was not until 1883 that training for nurses was introduced in the Amsterdam clinic, the biggest in the country, not surprisingly by German "sisters". No qualified people could be found in Holland to set up nursing care in the hospital. Since the 1870s, when private hospitals with proper furnishings and nursing had been established, the deplorable Amsterdam university clinic had found itself competing with these for patients.65 Moreover, in 1871, everyone entering the hospital, patients and visitors alike, had to pay for admission, and when a patient died, his relatives had to pay for the removal of the corpse. The medical professors tried to overcome this rule by distributing their visiting-cards for free admittance.66 Although this situation improved during the last quarter of the century, an 1882 hospital board report about the state of the hospitals described the situation as completely intolerable.67
Obstetrical research in The Netherlands
Another difference between the two countries was their clinical laboratories. Fuhrbringer, a professor of anatomy in Amsterdam of German origin, complained about the state of the laboratories, as did his successor and fellow-countryman, Ruge.68 Sometimes, professors threatened to accept jobs elsewhere, or raised private funds to set up special clinics. A colleague of Donders in Amsterdam refused to accept a professorship in ophthalmology in 1894 without a better-equipped clinic, something accomplished by a huge legacy.69
As the examples of Fuhrbringer and Ruge make clear, the orientation of Dutch medicine towards Germany was at that time apparent not only in references to German literature and to German medical scientists, but also in the fact that a number of doctors went to Germany to study and work in the universities there, and that Germans were appointed as professors in Holland.70 Despite legislation to the effect that no foreigners should be appointed as professors, several, in fact, were.71 For example, Hertz became professor of special pathological anatomy in 1867-he was not only German, but had been proposed for the professorship by Virchow himself. Hertz actively promoted clinical education in Amsterdam. Kuhn, Van Geuns' successor appointed in 1877, was a Dutchman, but he had worked in Germany with Virchow and Von Recklinghausen. None of the Germans stayed very long, however, and most of them eventually returned to their own country. It is likely that the situation of the clinics played a role here. This can be illustrated in the case of obstetrics. As J. Veit, a German professor in Leiden from 1896 to 1903, described the situation there: "the clinical material was small, even smaller than in my private practice in Berlin". Veit started his own research, "making use of the only material that was available to me in sufficient quantities, i.e. placentae". During his time in Leiden, he saw the number of deliveries rise from 128 to 165 per year, while cases in the gynaecological clinic rose from 189 to 300, and in the gynaecological polyclinic from 248 to 590.72 After his professorship in Leiden, he accepted a chair in Erlangen, and, a year later, one in Halle, "where I can make use of ample material, i.e., in the obstetrical clinic approximately 700 cases, the gynaecological clinic more than 1000 cases, and in the gynaecological polyclinic 3500 
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Anja Hiddinga Utrecht stayed only a year (1867-8); and the proposed German successor of Lehmann in Amsterdam, Zweifel, did not even accept the chair.74 That all these were Germans is a remarkable fact. In the previous section we saw the extent to which the Dutch modern medical scientists were oriented towards Germany. This orientation is so overwhelming that complaints about the Germanization of the language and of Dutch medicine began to be voiced in the NTG.75 This last point was raised by Treub in his protest against Doderlein's appointment, which caused a break in contact with Veit and accounts for the fact that the Germans stayed away from the third international congress of gynaecology and obstetrics, held in Amsterdam in 1899. 76 Veit's report of his professorship in Leiden contains also a striking complaint about the closing ofthe clinic during student vacations. Veit initiated a discussion in the NTG to have his state of affairs changed.77 He was struck by the extent to which his Dutch colleagues viewed the clinics more as training grounds for students than as places in which to do research. And, of course, education was the major concern of the clinical disciplines. After 1865, they were suddenly confronted with a large number of students who had to receive practical training.
As we have seen, one of the major difficulties of the obstetricians was their lack of clinical material. Amsterdam was an exception to this, and therefore we could expect more research to be done there, where Lehmann, the promoter of scientific obstetrics, was a professor. As we have already seen, however, the Amsterdam clinic was in a deplorable state with respect to hygiene and nursing. That it also extended to the Amsterdam maternity clinic, which after 1867 was housed in a new larger building with 106 beds, can be seen from discussions between the faculty and the city authorities about its closure, as well as contemporary brochures. It appears that ofthe 106 beds, an average of 20-24 were occupied by pregnant women, while the rest were filled with sick children, sufferers from eye diseases, and patients recovering from surgery.78 According to another report, 615 fewer women came to the new clinic during the first six years ofits existence than had come to the old clinic in the course of the previous six years. Moreover, Lehmann was strongly opposed to the idea of puerperal fever as a contagious disease: in fact, he followed Virchow, for whom contagion resembled too much the ontological conception of disease.79 This meant that the university clinic was frequently ravaged by the disease. The mortality among women in the clinic increased from four per cent in the years 1865-76, to eight per cent in 1877, to fourteen per cent in the first few months of 1878. This was one reason why the city authorities closed the clinic in May of that year.80 Women feared to go there to deliver their babies, and only the extremely poor, who could not even afford to pay a midwife, would go. Although, in 1846, Semmelweis had convincingly demonstrated the effect of antiseptic measures on the death rate in maternity clinics, many "modern" doctors refused to believe in the contagious origins of illness.81 As Catharina van Tussenbroek remarked in her study on aseptic obstetrics in The Netherlands, "It was Virchow's authority in Holland that stood in the way of Semmelweis's acknowledgement".82 Until his death, Lehmann remained a convinced disbeliever. His physiological studies may indeed have been a major factor contributing to the propagation of this deadly disease, since, for example, he apparently used the same thermometer for healthy and sick women, to measure the temperature in the uterus before, during, and after delivery.83
After Lehmann's death in 1880, his successor, Van der Mey, in a few years brought down the death rate in the clinic through the introduction of anti-and a-septic measures. And, although he contributed some articles to the first issues of NTv VG, his energy seems to have been directed more to the improvement of the conditions for the development of gynaecology in Amsterdam, a subject that had been somewhat neglected by Lehmann. Moreover, moving the university clinics to another hospital meant that for a while part of the department was housed in an old canal house: a situation far from favourable to clinical research.
In conclusion, we can say that in comparison with Germany, clinical practice in obstetrics in Holland was characterized by small hospitals, bad nursing conditions, little clinical material, and badly-equipped clinical laboratories. Even in the relatively favourable situation of Amsterdam, the conditions were such that clinical research could not begin to develop. More importantly, the Dutch clinics remained primarily oriented to the education of students, a situation brought about by a conception of scientific medicine that was shaped by the professionalization process.
THE INSTITUTIONAL SETTING OF OBSTETRICS
The availability of clinical material was a significant respect in which Dutch obstetrical practice differed from that in Germany. But it can only be one element in an explanation ofthe failure to develop a Dutch obstetrical research tradition comparable with that in Germany. The discussion of the process of professionalization among the Dutch doctors showed that a strong emphasis was put on medical education. Demands for university training were not only to raise the level of the knowledge of doctors, but also to assert the special status of medical knowledge. Before 1876, this argument played an important role in the professionalization strategy of the graduate doctors in 80 For an account of the conflict between Lehmann and the City authorities, see van Tussenbroek, op. cit., note 63 above, p. 80ff. The clinic was closed down from May to September 1878, November to January 
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Anja Hiddinga their competition against the non-graduates. As a result, education was strongly emphasized within the university setting of clinical medicine. Clinical science thus came to be equated more with scientific education in the clinic than with research. Apparently, the idea of a clinical science as a "real" science was still such a charged issue that Treub, talking in 1899 about clinical obstetrical science in a lecture to the NMG, remarked: "I don't have to excuse myself for talking ofclinical science, do I?,,84
As already noted, this preoccupation with education is not only present in almost every inaugural lecture and voiced repeatedly in public speeches and reports, but also apparent in the fact that so many obstetricians put their efforts into the writing of textbooks. Still, the doctors were not totally unaware of the problems of combining research with education, as is apparent from a statement made at the yearly lecture to the assembly of the NMG in 1888:
In the question of the education of doctors the great difficulty is that we are all convinced that science, above all, should provide a basis for education, but that we do not know exactly how to make room for pure science in education without failing to meet the demands of practice. This difficulty has been present in our Association for years. Here also the question has been: what place should we give to science, the pursuit of which has been the explicit objective of the Association?85
The doctors were not alone in looking upon the university in this manner, and we need to consider the broader set of expectations addressed to the Dutch universities in the latter part of the nineteenth century.
At least so far as medicine was concerned, the universities were seen primarily as training grounds for students and not as places in which to do research. The loss of students, for example, meant that the very existence of the university was endangered, as in the case of Groningen. In Amsterdam as late as the 1890s, the city council proposed to close down the university because it cost too much money for too few students, and only served as "an institute for hobbyists", or as "an unnecessary, reckless, irresponsible luxury".86 This was said at a time when Van 87 An example from the natural sciences is that of Van for funds for this purpose, which were rejected by the authorities with sceptical remarks about pure science.88
In his report to the NMG on the comparison between higher medical education in Germany and Holland, Treub stated that "the clinical laboratories are generally much better in Germany than in Holland",89 and he also called attention to another important difference, in the number of assistants. Not only was the scientific medical staff much larger in Germany, but they also held better positions and were better paid. In Holland before 1879, the assistants to the professors were students of medicine, and although from that year they were required to be doctors who had completed their studies, salaries were so low that it was hard to keep anybody for more than one or two years.90 In fact, even the professors were poorly paid. When Donders, for example, left his teaching job in a school in The Hague for a university chair in Utrecht, his salary was cut by more than half, so that he had to do translations in the evenings to support his family.9'
Another factor was the disincentive to produce dissertations. With the introduction of the title of Arts (doctor), the need to write a dissertation in order to graduate and acquire a licence to practise had disappeared. And since there was little incentive after 1865 in the form of senior posts, extra pay, or professional status, the number of dissertations remained small. The fact that it was relatively easy to acquire the title of "doctor" in some German states or Belgium (where the writing of a dissertation was not required) also dampened enthusiasm for graduating with a dissertation in Holland.
have to fear that in this way a title which for centuries conveyed a high status in social life will become stigmatized as a foolish eccentricity, probably even a ridiculous arrogance to make colleagues envious. Caveant consules.92
Looking somewhat closer at the dissertations that were written in obstetrics, we see that these still had the traditional character ofa theoretical piece ofwork, mostly based on a study of the literature without clinical research. It is characteristic that most of them were written in Leiden, and almost none in Amsterdam, which should have been the most favourable place for clinical research. The medical dissertation in Holland was still located in the historical context of these two universities: conservative Leiden, where a graduation in medicine was traditionally a theoretical piece of work, and modem Amsterdam, where there was no tradition ofwriting a dissertation at all, since the university-to-be lacked the ius examinandi until 1877. So here, too, we have to conclude that one of the obvious ways in which to do research, namely in the framework of a graduate study, was inhibited by the fact that no new institutional incentives to write dissertations were created. The thesis preserved its historical form even though its function had lost its traditional meaning under the new legislation, and was accorded no new significance by the creation of careers in science. In fact, there existed hardly any opportunities for a scientific career: "one cannot blame ... the young doctor if his eagerness to do scientific work is not very great, when there is no future, in whatever form, connected with it."93
The lack of opportunity to do scientific work was also given as a reason why foreigners often occupied chairs in the universities. It seemed that no sufficiently qualified Dutch candidates were available: "Our medical faculties do produce many skilful people . . . but they offer the students little or no opportunity to engage in long, continuing scientific research, and this is one of the reasons why almost every time a chair has to be filled anew, the choice among our young doctors ... is only a very limited one."94 Both the loss of the social function of the dissertation and the fact that no new careers in science emerged in the Dutch universities contributed to the low number of dissertations produced. This, together with the difference in this respect between Leiden and Amsterdam, indicates that the university maintained its traditional position with respect to medicine; although the idea of clinical research was introduced, the university did not function as a research institute.
One last issue to be considered in the discussion of institutional arrangements is the size of the country. In the first place, this factor is, of course, responsible up to a point for the size of hospitals and the number of patients. If we again make the comparison with Germany, we see that in the last quarter of the nineteenth century, there were twenty universities in Germany with twenty-one women's clinics (Berlin had two clinics) all built after 1860, providing the doctors there with 10,000 deliveries and an equal number of gynaecological cases every year. In 
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Obstetrical research in The Netherlands assistants, there were doctors working voluntarily in fourteen of the clinics in 1893. Moreover, every university also had obstetrical and gynaecological polyclinics.95 By comparison, Holland had four university women's clinics, three of them with polyclinics, with a total of some 600 deliveries a year until the beginning of the 1 880s. From 1880 until the end of the century, the number rose to approximately 850 a year. Amsterdam represented by far the highest number of deliveries, from 350 to some 500 a year by the end of the century.96 What is to be noted here is not so much the size of each clinic: rather the point is that the overall clinical activity, the number of professorships, and the number of doctors involved in university clinics, all created in Germany an atmosphere that must have been quite different from the homely, friendly atmosphere in The Netherlands. Again, we can find indications in support of this hypothesis in institutional arrangements. The Amsterdam Gynaecological Association was established in 1887 by the Amsterdam professor of obstetrics and gynaecology, van der Mey, and some doctors with private practices, all graduates in obstetrics and gynaecology. Their objective was to talk about "special issues in their field of science", and the association was rebaptized the Dutch Association of Gynaecology (Neederlandse Gynecologische Vereniging, NGV). Treub in Leiden and van der Mey in Amsterdam were especially active in the association. At meetings, usually with no more than seven or eight members present, they would examine patients under narcosis, show preparations, or lecture about difficult deliveries and operations. Foreign articles and books were also discussed. "In accordance with the jovial character that typified our meetings, we often examined patients difficult to diagnose, and all who were present took part in the discussion." Furthermore: '"Eating together, a thing that sociable doctors fortunately have always appreciated, seduced us in 1901 not to meet at all in July, but instead to have a feast for no other reason, as is mentioned in the minutes, than 'that summer is here'."97 Apparently, the attempts that were made towards the end of the century to change the character of the association were not really succesful even in 1901. But we do gradually see an awareness of its "kind-hearted cosiness",98 and a desire to change it. The organization of the third international congress of gynaecology and obstetrics in Amsterdam by the NGV contributed to this, as did the decision to publish the reports of the meetings of the association in the Zentralblatt fur Gynecologie.99 "All this indicates that our Association is going through a metamorphosis; the small, cosy Amsterdam circle of years gone by will develop into a real, official Association .... We should not want to go back to those bygone days .... It [the Association] can become a scientific and ethical force to the benefit of the whole country. ..."100
The journal of the Association also suffered from the fact that so few people were involved: "Once again it has to be stated openly here that more than once the editorial board had to deal with such a dearth ofcopy that it was not always possible to publish a volume in time."101 And indeed, foreign obstetricians wondered about the fact that the Association could keep a specialist journal going in such a small linguistic area.102
We have to wonder whether the small, cosy, circle-of-friends atmosphere that typified Dutch obstetrics could have influenced the attitude of the obstetricians towards research. Reading the minutes, the reports, and the retrospects, we get a picture of hard-working, skilful, individually operating doctors who liked to lecture, report, and discuss their practical work in these informal meetings. Daily problems in obstetrical practice took up much of their attention.103 Remembering his time in Leiden, Veit said: "I profited especially from encounters with very brilliant physicists in this work [on placentae], by whose information I hoped to find a way to understand foetal metabolism better. In this way I studied the osmotic pressure with Dekhuyzen and the intrusion of flocks in the bloodstream with Hoffman, and so I got into the field in which I still work, and never would I have been able to develop it if my encounters with Kamerling Onnes and others in Leiden had not been so easy." If we consider why Dutch obstetricians did not seek the same co-operation with natural scientists as Veit did, we can only guess that the particular "provincial" setting of Dutch obstetrical science was an important factor. Even as late as 1920, the members of the Association could only sigh over the loss of the regular contributions of a pathological anatomist, who left their circle when he was appointed a professor: "The hope ... that he would return to us, who would have received him in warm friendship, failed to materialize."'04 If we compare this attitude with Veit's active search for co-operation, we can only marvel at such expectant inertia.
To conclude: the institutional setting of Dutch obstetrics in the nineteenth century was unfavourable to the growth of research activities in this field. This situation resulted from the particular circumstances under which the process of professionalization took place, which strongly emphasized the educational side of scientific medicine. But it also resulted from the fact that the traditional climate in the universities remained much the same after the reorganization of medical education in 1865, which contributed to the "provincial" atmosphere that prevailed in Dutch obstetrics.
CONCLUSIONS
In the first place, I have suggested that the struggle for professionalization within Dutch medicine, and the strategy adopted by the reformers, gave a particular emphasis to the idea of scientific medicine: an emphasis on education, on the provision of knowledge for use in practice. This background of professionalization, which characterized Dutch medicine up to the late 1870s, served to unite the graduate doctors in their competition with other practitioners. This is diametrically opposed to the situation in Germany, where scientific medicine was heavily influenced by the ideas of 101 The outcome of their struggle was the establishment of medical training in the universities, which provided them (bearing in mind their concept of medical science) with conditions that appeared favourable to those who looked to the establishment of a research tradition. So indeed it must have seemed to the German bearers of a comparable tradition who came to the Dutch universities. But achievements in research were limited, and the Germans usually returned home disappointed. A university setting and an unquestioned belief that medicine "ought to be a science", were not sufficient conditions for the establishment of a research tradition. By comparing the situation in Germany with that in Holland I have tried to deal also with the question of why this was so. A partial explanation may be as follows.
First, although the ideal ofclinical science in Holland, as in Germany, was promoted by a group of young enthusiastic doctors reacting against a conservative and romantic approach to medicine-in a context of great social instability-the romantic tradition was far less deeply rooted in Holland. A milder reaction thus seems at least plausible. The Dutch doctors, moreover, were not so involved in social and political reform as their German counterparts, and Dutch attempts to change medicine were not part of a broader movement of social reform as was the case in Germany. This broader political involvement seems to have been a source ofstrength to the German group (as well as an influence on their intellectual development). The Dutch doctors, in contrast, were more closely bound to a narrow conception of professional interests, involving essentially the search for control over education and licensing.
Second, for the German visitors there were, of course, no such ideological constraints. For them, more simply, failure and disappointment can be seen more in material terms. An important element here was the lack of clinical material. Beyond this, the research-minded doctors, notably the German professors, came into conflict with a university system that seems in general not to have been adapted to the new research orientation emerging in Europe and the USA. There was no perceived linkage between the requirements of medical education on the one hand and the pursuit of medical knowledge on the other. The Dutch doctors who had spoken so strongly for university training were, in fact, likely to be judged in terms of their capacities as healers on the one hand and by their educational efforts (including the writing of textbooks) on the other.
It is important to stress that there was no atmosphere in the Dutch universities resembling the "research imperative" that had developed in those of Germany, and which so strongly emphasized the production of original research. There was no need to write a research-based dissertation in order to obtain an academic post, nor was there the possibility of making a reputation based on research achievements. These stimuli were lacking. The possibility of a research career has been put forward as an important precondition for the beginning of research,108 and the absence of any institutional encouragement must have been a major inhibition in Holland.
Third, and strongly related to this, was the passive, laissez-faire attitude of the state, and the lack of any governmental stimulation. This was in marked contrast to Germany. 109 Laboratories in Holland were small and badly equipped, and resources were not easy to acquire. There was no recognition of the need to provide resources, nor the need to stimulate new fields of science.
Fourth, according to some authors,110 competition was an important factor in the development of German medical science. This competition was essentially lacking in Holland, despite the discussions between the Leiden (Treub) and Amsterdam (Van der Mey) professors about the "international" character of their respective clinics. Treub refers here to his contacts with gynaecologists in Paris, while Van der Mey refers to the variety of nationalities among his patients. 1 1 ' Although Treub was proud of his role in the Third International Congress on Gynaecology and Obstetrics, this was, in fact, due less to his research output than to his personality, his ability to speak foreign languages, and the wide scope of his foreign contacts. It was the result of the state of mind that still existed which promoted group feeling rather than competitiveness. This, together with the fact that research reputations were simply not to be made in Holland, is clearly a major explanatory factor.
Finally, the particular atmosphere of the Dutch obstetrical community contributed to the lack of research. This seems to be a necessary independent factor: there is no obvious reason why small groups of scientists in friendly contact with one another should not produce high-quality research. The contrast with the physical sciences is, after all, striking, for they too suffered from the same lack of resources and career opportunities and from state indifference. Even the lack of clinical material is insufficient to give a satisfying explanation. What seems crucial here is that despite the ideas of "clinical science" that had been picked up, the Dutch university doctors did not see themselves as scientists, but rather as broadly oriented, all-knowing, classically-schooled and high-status members of society. Any explanation of the slow development of Dutch obstetric research in the nineteenth century must clearly be composed of a variety of interrelated elements: professional and political ideologies (the latter restricting the role of the state), themselves understandable in socio-cultural terms, and the manifestations of all this in the relevant institutions of Dutch society.
